Dynamic expression pattern of Pde4d and its relationship with CpG methylation in the promoter during mouse embryo development.
Mouse Pde4d is located on chromosome 13 and serves many functions in important physiological processes involving cyclic adenosine monophosphate. In this study, imprinting analysis indicated that Pde4d exhibits a dynamic and specific allelic expression pattern during embryo development. This showed paternal-origin sex bias in embryonic day 9.5 (E9.5) whole embryos and placenta, and biallelic expression in the major embryonic organs and placenta at E15.5. In situ hybridization determined the spatiotemporal expression pattern of Pde4d in mouse embryos from the mid- to late-embryonic stages. This demonstrated that Pde4d was widely expressed in the neural tissues, including the forebrain, midbrain, hindbrain, and neural tube, at the mid-embryonic stage. By the late-embryonic stage, Pde4d was extensively detected throughout the developing organism, including in the liver, brain, lung, kidney, and tongue. In addition, methylation analyses indicated that tissue-specific CpG methylation of the Pde4d promoter was correlated with Pde4d mRNA expression in major E15.5 tissues. Furthermore, stage-specific CpG methylation of the Pde4d promoter was associated with gene expression in the liver at three developmental stages. Our results suggest that Pde4d might serve specific biological functions in regulating the development process of the mouse embryo, and that CpG methylation of the Pde4d promoter may play an important role in regulating Pde4d at a transcriptional level.